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SUMMARY 
The declining demand for pork is of concern to 
the residents of Iowa and the other states where 
pork production is important. To determine consumer 
preferences and attitudes regarding pork and to ob-
tain information on factors affecting consumption of 
pork and other meats, a probability sample of house-
holds in Des MOines, Iowa was selected for interview. 
An interview was obtained during June 1955 from 
the person in each of 499 households who generally 
bought the meat for the family. 
Income and family size were the principal deter-
minants of pork consumption patterns among the 
survey households. For a given income, total pork 
consumption increased sharply as the size of family 
increased. As income increased for a given size of 
household, however, pork consumption gradually de-
clined. No differences related to occupation were 
detected. 
The pork cut or pork dish listed as the family's 
favorite was usually pork chops or ham. Thirty-two 
percent of the homemakers indicated that their fami-
lies preferred chops, and 28 percent indicated a prefer-
ence for ham. Pork roast was listed as the favorite 
by 12 percent, while bacon was the favorite with 10 
percent. No other pork cut or pork dish was listed 
as preferred by more than 2 percent of the respond-
ents. 
Respondents were asked to comment on the quality 
of some of the major pork cuts. Chops and ham 
received fewer complaints about fatness than did 
bacon, pork roast and sausage. Although pork roast 
was characterized by the smallest number of users 
and by the largest percentage of user complaints 
about fatness, it also ranked near the top in per-
centage of unqualified "good" and "excellent" com-
ments from users-with fewer "in-between" comments. 
The percentage of users complaining about fatness 
of bacon and sausage approximated the average per-
centage for all five cuts-about 14 percent. Another 
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34 percent of the bacon users said they could find 
the type of bacon they desired if they searched for it 
or paid a higher price. 
Opinions on the health value of pork were obtained 
to ascertain the nature and extent of misinformation, 
if any, that may have contributed to unfavorable 
attitudes toward pork. Sixty percent of the respondents 
had heard or read something about the health value 
of pork. About two-thirds of the respondents who 
had heard comments favorable to pork, and who 
remembered the source of information, cited mass 
media, school or college as the source of their favor-
able opinions. Most of the remainder cited childhood, 
conversation, doctor or "own idea." Nearly all of the 
unfavorable ideas regarding pork were attributed to 
the latter group of information sources. 
The findings showed that the respondents were 
able to differentiate between pork chops in terms of 
their preference for fat chops or for lean chops. 
Eighty-nine percent of the respondents preferred the 
lean or medium chops over the fat chops. Bone and 
texture were relatively unimportant secondalY factors 
cited as reasons for the preference rankings. 
The respondents indicated satisfaction with the 
thickness of pork chops as they found them in the 
market, but were less satisfied with the size of chops. 
A larger-than-average chop with an eye muscle area 
of about 6 square inches was preferred over an 
average chop. 
Forty-seven percent of the households served chops 
more than twice a month, including 6 percent serving 
chops at least once a week. Altogether, 83 percent 
of the households served pork chops at frequencies 
ranging from once a month to once a week. 
According to the findings, the prospects of fore-
stalling the present decline in demand for pork are 
not promising unless pork is made more attractive to 
those households with the means to buy the meats 
they prefer. 
Consumer Preferences for Pork, 
Des Moines, Iowa 1 
by RAYMOND O. GAARDER, NORMAN V. STRAND AND WILBUR R. }'L'l.KI 
The declining demand for pork is of concern to the 
residents of Iowa and of the other states where pork 
production is an important element of the economy. 
The north-central states produce over 80 percent of 
all the pork in the United States. Iowa, the leading 
state in pork production, produces more pork than 
the combined output of all the states outside the 
north-central region. Hence, the impact of a declining 
demand for pork, in terms of reduced income from 
hog marketing, is of greatest importance to the north-
central region and especially to Iowa. 
There are two problems concerning the demand for 
pork. One problem is the declining demand for lard. 
As fig. 1 shows, since the beginning of this centUlY, 
a widening gap has grown between the prices of the 
important lean cuts of pork and of fat for lard. 
The second problem, and probably the more serious 
one, is the declining demand for pork, especially in 
relation to competing meats. The relative demand 
changes are illustrated in fig. 2, which shows pork 
prices and consumption as percentages of those for 
1 Project 1263 of the Iowa Agricultural and Home Economics Experi-
ment Station. The writers are indebted to T. N. Throckmorton and 
Harold Baker, graduate assistants, Department of Statistics, for assistance 
in tbe preparation of this report. 
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Fig. 1. Average annual wholesale pork and lard pric,," compared with 
live hog values, United Stntes, 1905-.59. 
beef. According to the figure, per-capita pork con-
sumption has varied sharply relative to beef consump-
tion. Year-to-year changes in hog or cattle marketings 
are responsible for these sharp variations in the pork-
beef consumption ratio. Nevertheless, the general 
tendency during the period shown in fig. 2 has been 
a relative decline in pork products consumed per 
person. This means, of course, that per-capita beef 
consumption has tended to increase relative to that 
of pork. -
If the demand for pork had maintained its rela-
tionship to the demand for beef, decreasing pork 
supplies per person would have forced the pork-beef 
price ratio up. Actually, however, retail pork prices 
fell relative to those for beef (fig. 2). The pork-beef 
price ratio line also has undergone extreme Huctua-
tions as a result of the same forces that disturbed 
the consumption ratio line. The trend over the years 
covered by the chart is downward, the same as for 
consumption. The combination of these two trends 
means that the demand for pork has been falling 
relative to the demand for beef. This relative change 
could have been due to an increase in the demand 
for beef or a decrease in the demand for pork. 
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Economi~. analyses have indicated that both have 
occurred.-
To develop means of increasing the demand for 
pork, more knowledge is needed of consumer prefer-
ences and the factors affecting these preferences. 
The pattern of preferences must be determined 
in terms of the degrees or amounts of attributes, such 
as fatness, tenderness and color, that are desired by 
consumers. 
A knowledge of the pattern of preferences for pork 
would be required both for the development of a 
satisfactory method of sorting or grading pork cuts, 
if that should be needed, and for the setting of goals 
and guides for breeding, trimming and merchandis-
ing. 
OBJECTIVES AND PROCEDURES 
The specific purposes of this study were: 
(1) To determine consumers' preferences for var-
ious cuts and qualities of pork; 
(2) To determine consumers' willingness to accept 
price differentials for different qualities of a particular 
pork cut; and 
(:3) To determine the factors affecting family con-
sumption of pork and other meats and meat sub-
stitutes. 
With the limited funds and personnel available, 
it was decided that the study would pertain largely to 
consumer preferences and attitudes with respect to 
center-cut pork chops. Some information also was 
obtained on consumers' attitudes toward other cuts 
of pork. Specifically, this report pertains to the find-
ings from a survey of a sample of households random-
ly selected to represent the population of the urban-
ized area of Des Moines, Iowa. The interviews were 
taken during June 1955. 
Of the 560 households in the sample, interviewers 
were able to obtain useful information from 499, or 
89.1 percent. This and other facts about the house-
holds in the sample are shown in table 1. Appendix A 
discusses the household selection procedure and field 
procedure. In estimating totals, the mean value of 
the responses was assigned to each of the nonre-
sponses (see Appendix B for detailed account). This 
procedure requires the assumption that, had these 
noninterviewees responded, they would not have 
differed as a group from those who did respond. 
Appendix B discusses the methods used in estimating 
means and totals and the sampling error of these 
,estimates. 
Many of the estimates in this report are given as 
proportions of various groups within the sample. The 
population proportion in a given group is estimated 
directly by the corresponding sample proportion in-
,asmuch as the sample is self-weighting (see Appendix 
C for details). Table 1 shows the number from the 
sample in each of these groups or classes. 
'. Three studies that consider the changing demand for pork and beef 
.are: (1) Geoffrey Shepherd, J. C. Purcell and L. V. Manderscheid. 
Economic analysis of trends in beef caltle and hog prices. Iowa Agr. 
Exp. Sla. Res. Bui. 405. 1954. (2) Gerald Engelma~ and Raymond. O. 
-Gaarder. Marketing meat-type hogs-problems, practIces and potent.als 
in the Uniled States and Canada. U. S. Dept. Agr. Mktg. Res. Rpt. 221. 
1958. (3) J. C. Purcell. Analysis of hog prices on Georgia markets. 
Ga. Agr. Exp. Sta. Bul. N.S. 62. 1959. 
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TABLE 1. SIZE OF CLASSES IN THE SAMPLE. 
Class Amount in class 
Sample size , .......... , ..... ,.,.,.... 560 
Interviews ,., ... ,., ' .. , . , . , . , . , . , .... , 499 
Households with meat eaten" .. ,.""".. 415 
Households with pork eatena ., .. ".".,' 456 
Households with fresh pork eaten' """" 428 
Households with pork chops eaten" ., .. " 410 
• Product eaten at home. 
Percent of 499 
9'5.2 
91.4 
85.8 
82.2 
CHARACTERISTICS OF THE DES MOINES 
SAMPLE OF HOUSEHOLDS 
Socio-economic characteristics of the households 
included in the sample are given for the benefit of 
those who may wish to compare the findings of this 
study with the findings of other studies dealing with 
consumer preferences and meat consumption. 
Three socia-economic characteristics of the house-
holds in the sample - family income, occupation of 
the household head and household composition (num-
ber of children, adults, etc.) - are described and 
discussed briefly in this section. A later section on 
consumption, income and size of families contains 
an analysis of the effect of these household char-
acteristics on meat consumption. 
Information on family income was obtained from 
a total of 467 households, of which 49 were house-
holds of one person. Over half of the 418 households 
conSisting of two or more persons reported weekly 
incomes of $75 or more, but only one-tenth of the 
one-person households reported weekly incomes of 
. $75 Or more. As the total income increased, food 
expenditures for each household group increased, but 
less than proportionately. It was found that a 10-
percent change in income, using the income classes 
in table 2, was associated with about a 5-percent 
change in food expenditures. The expenditure-income 
relationship was larger for one-person households than 
for households of two or more persons. 
A second classification of 443 households was 
based on income and showed the number of persons 2 
years or older eating solid food and the number of 
meals eaten at home (table 2). 
Except in the case of the highest income group, 
the average size of household increased as average 
family income increased (table 2). In all income 
groups except the two lowest, the average age of 
the household head was between 40 and 45 years. 
For households with a reported weekly income of 
less than $50, the average age was nearly 60 years. 
A relatively large number of persons in the latter 
households were retired or unemployed. 
On the average, one or more family members ate 
at home or ate a home-prepared meal for 19 of the 
21 possible meals in the interview week. An average 
of 12 meals included meat servings. Only small 
differences according to income class were found in 
the total number of meals and the number of meals 
with meat served. 
The sample of 443 households was sorted into five 
household composition groups: single adults and four 
different classes of multi-person households (table :3). 
Half of the households included children (dependent 
persons 18 years of age and under). Eighty percent 
of the children were under 11 years of age. House-
TABLE 2. SELECTED CHARACTERISTICS OF HOUSEHOLDS IN DES MOINES, IOWA, BY INCOME CLASS, JUNE 1955. 
Average number of Average 
weekly 
income Hooseholds· 
persons per hOllse- Average age Meals eaten at 
home in 1 week" hold eating solid of household 
Under $25 
$25 to $50 
$50 to $75 
$75 to $100 
$100 to $125 
(percent) 
7.0 
15.8 
25.3 
19.4 
13.1 
$12.5 and over ...................... 19.4 
food 
(number) 
1.6 
2.4 
3.0 
3.4 
3.7 
3.3 
head 
(years) 
60 
57 
43 
40 
41 
45 
Total Meat 
(number) (number) 
18.9 9.1 
19.5 11.6 
18.8 12.5 
19.0 13.0 
19.9 12.9 
18.5 U.3 
3.0 46 Total or average .................... 100.0 19.0 12.0 
.~~~~~~------~----------------------------------------
A Percentage of 443 housebolds. See Appendix C for statistical methods to test the significance of tlte difference between any two percentages. 
h Number of occasions at which at least one family member ate a home-prepared meal. 
TABLE 3. SELECTED CHARACTElUSTICS OF SAMPLE OF 443 
HOUSEHOLDS IN DES MOINES, IOWA, BY HOUSEHOLD COM-
POSITION, JUNE 1955. 
Household 
'COlnposition 
Total 
bouseholds 
(percent) 
Single adults ...... 9 
Couple and/or 
all adults ...... 42 
Children all 
under 11 years ., 27 
Children all 
over 11 years .. , 12 
Children all ages .. 10 
Total or average .. 100 
Average age of 
household head 
(years) 
55 
52 
34 
48 
43 
46 
Proportion having 
average weekly income 
under $75-
(percent) 
92 
56 
34 
25 
42 
48 
a Remainder having average weekly income of $75 and over. 
holds with childlen had younger-than-average house-
hold heads, and a larger proportion of these house-
holds were in the higher income groups. 
Those households with children both younger and 
older than 11 years of age were the largest in size-
an average of 5 persons per household as compared 
with 4 persons in the households with all children 
under 11 years of age and 3.7 persons in households 
with all children 11 years and older. 
The 443 households also were classified according 
to the reported occupation of the household head 
(table 4). Fourteen percent of the households were 
reported in the professional and semiprofessional 
occupation category. The average age of the house-
hold head in this occupational class exceeded that of 
any other occupational class. Moreover, the propor-
tion of families with weekly incomes under $75 was 
greater for this occupational group than for any 
other group, except for the miscellaneous category. 
The number of persons per household eating solid 
food (not shown in the table) varied from 2.2 for the 
miscellaneous category to 3.7 for service workers. 
The proprietary and managerial group, which had an 
average of 3.4 persons eating solid food, was the 
occupational group with the next largest number of 
persons per household eating solid food. 
OPINIONS AND PREFERENCES FOR PORK 
FAVORITE PORK CUT OR PORK DISH 
Respondents in the 456 households where pork was 
eaten were asked the question, "What is your family's 
favorite pork cut or pork dish, either fresh, cured, 
canned or a sausage product?" The pork cut or pork 
dish listed as the family's favorite was usually pork 
chops or ham among the 451 respondents of this 
question (table 5). Thirty-two percent of the home-
makers indicated that their families prefen-ed chops, 
and 28 percent indicated a preference for ham. Pork 
roast was listed as the favorite with 12 percent, while 
bacon was the favorite with 10 percent. No other pork 
cut or pork dish was listed as a favorite by more 
than 2 percent of the respondents.3 Of the 53 house-
3 It is quite possible that table 5 shows a bias in favor of pork chops 
because many earlier questions on the schedule referred specifically 
to chop •. 
TABLE 4. SELECTED CHARACTERISTICS OF SAMPLE OF 443 
HOUSEHOLDS IN DES MOINES, IOWA, BY OCCUPATION OF 
HOUSEHOLD HEAD, JUNE 1955. 
Average age 
Total of household 
Occupation of head households head 
(percent) 
Professional and 
semi-professional ...... 14 
Proprietors, managers 
officials, fanners 9 
Clerical, sales and 
kindred workers ..... 13 
Craftsmen and 
foremen ....... 20 
Operative and kindred 
workers ....... _ .... 20 
Service workers, 
including domestic '" 9 
Laborers. including 
farm laborers ....... 7 
Housewives and OW11 
housework .......... 3 
Miscellaneous. . ..... _. 5 
Total or average ....... 100 
(years ) 
63 
39 
47 
40 
40 
41 
49 
42 
55 
46 
Proportion having 
average weekly income· 
under $75> 
(percent) 
78 
12 
23 
39 
42 
45 
74 
47 
96 
48 
• Remainder having average weekly income of $75 and over. 
b Unemployed, retired, in school and others. 
TABLE 5. FAMILIES' FAVORITE PORK CUTS OR PORK DISHES, 
EITHER FRESH. CURED, CANNED OR A SAUSAGE PRODUCT, 
DES MOINES, IOWA, JUNE 1955. 
Favorite pork cut or dish Number preferring 
Chops .......................... 144 
Ham ........................... 128 
Roast ........................... 53 
Bacon .......................... 46 
Others ....................... 20 
Two cuts equally preferred ......... 53 
No preference .................... 7 
Total ...................... 451 
Percent 
32 
28 
12 
10 
4 
12 
2 
100 
731 
holds which preferred two pork cuts equally well, 
only two did not list either chops or ham as one of 
their preferences. 
At least two interpretations might be made of the 
data in table 5: The respondents had in mind their 
favorite dish for the most important meal, presumably 
dinner, or the respondents had in mind breakfast, 
lunch and dinner, and the favorite dish among the 
three meals was selected. (At least some of the re-
spondents must have had breakfast in mind, because 
it is improbable that 10 percent of the respondents 
would select bacon as their favorite cut for dinner.) 
OPINIONS ON QUALITY OF FIVE MAJOR PORK CUTS 
Opinions on the quality of bacon, ham, pork chops, 
pork roast and sausage are summarized in table 6. 
A number of respondents had previOUSly listed their 
favorite pork cut or dish. Those who had listed bacon 
as their favorite dish did not answer the bacon part 
of the question significantly differently from those 
who had not. This finding was also true for the other 
meats. Moreover, the question about a particular meat 
was asked only if the household purchased that meat 
occasionally in retail stores. Therefore, 429 respond-
ents were asked the question concerning bacon, and 
only 268 were asked the question about pork roast. 
Pork roast not only had the smallest number of 
users but also had the largest percentage of com-
plaints about fatness. It had Significantly more good 
and excellent ratings, as well as significantly more 
"too fat" ratings than did sausage. Ham and pork 
chops had a smaller percentage of "too fat" com-
ments than did the other products. The opinions 
regarding the quality of bacon were characterized 
by two pronounced differences from the responses for 
ham and pork chops: (1) more respondents thought 
bacon was too fat and (2) more respondents thought 
they had to search or pay higher prices to find 
satisfactory bacon. 
OPINIONS ON THE HEALTH VALUE OF PORK 
If opinions of the health value of pork could be 
determined and traced to their sources, the useful-
ness of pork promotional and educational activities 
might be evaluated. All 475 homemakers in house-
holds eating meat were asked the questions, "What 
have you heard or read about the health value of 
pork?" and "Where did you hear or read this?" Two 
TABLE 6. PERCENTAGE DISTRIBUTION OF OPINIONS ON 
QUALITY OF FIVE MAJOR PORK CUTS, DES MOINES, IOWA, 
JUNE 1955. 
Pork Pork 
Opinions Bacon Ham chops roast Sausage Average 
Too fat> ............ 15 
Don't care forb ...... 6 
Fair quality' .... ..... 12 
Good, "1£ • • ."d ...•.. 34 
Good or excellent" .... 33 
Total ........... 100 
Number of respondents 
answering each question 429 
8 
7 
13 
20 
52 
100 
394 
9 
4 
12 
22 
53 
100 
389 
23 
5 
11 
13 
48 
100 
268 
14 
11 
11 
25 
39 
100 
275 
14 
7 
12 
22 
45 
100 
351 
• Too fat, too much waste, fries out too much, etc. 
b Poor quality, do not like seasoning, sometimes stale, don't care for. 
• OK, satisfactory, all right, pretty good, etc. 
d Good but sometimes one of above complaints, or good if select brand 
or type or pay high price. 
e Good, nice, very nice, excellent-without qualification. 
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TABLE 7. DISTRIBUTION OF COMMENTS OF 225 RESPONDENTS 
WHO REMEMBERED HAVING HEARD SOMETIDNG ABOUT THE 
HEALTH VALUE OF PORK, BY SOURCE AND NATURE OF 
COMMENT, DES MOINES. IOWA, JUNE 1955. 
Source of 
information 
Comments 
favomble 
to pork 
(number) 
Mass media> ...... 56 
From childhood . . .. 19 
Instilutionsb ••.•.• 31 
Conversation ...... 4 
Doctor.. . . . . . . ... 2 
Don't remember" .. 11 
Other! ........... 6 
Totals ......... 129 
Totals as fer-
centage 0 225 .. 57 
Comments 
partially 
unfavor-
able 
(number) 
5 
29 
1 
13 
10 
11 
1 
70 
31 
Comments 
strictly 
unfavor-
able Totals 
(number) 
is 
'5 
3 
2 
3 
26 
12 
(number) 
61 
61 
32 
22 
15 
24 
10 
225 
100 
Totals 
(percent) 
27 
27 
14 
10 
7 
11 
4 
100 
> Newspapers, magazines, radio, television, etc. 
b College, school, children (school), 
c Seven respondents who gave "my own idea'~ as source of infonnation 
are classified with those who stated they did not remember the source. 
d Army, Bible, Red Cross nutrition class, source not given. 
households gave no response, and 190 did not re-
member having heard anything. Fifty-eight, or 12 
percent of the respondents, mentioned trichinosis or 
the fact that pork must be well done. The replies 
obtained from the remaining 225 households are sum-
marized in table 7, 
The two principal sources of information about the 
health value of pork were "mass media" and "from 
childhood" or words to that effect. Each source was 
cited by 27 percent of all the respondents who re-
membered having heard something that could be 
classed as either favorable or unfavorable (table 7). 
Mass media included such means of communication 
as magazines, books, television, newspapers, radio and 
pamphlets, Magazines and books were listed by about 
half of those citing mass media. Over 60 percent of 
the respondents who had comments favorable to pork 
and who remembered the source of information cited 
mass media and institutions as the source of their in-
formation. Most of the unfavorable notions regarding 
pork were attributed to childhood and conversation. 
A breakdown of the comments of the 129 respond-
ents giving replies favorable to pork shows the fol-
lowing: "Nutritious" or "good for you" was the com-
ment of nearly half. Vitamins were mentioned by 
a third and protein by 15 percent of the 129 re-
spondents. Few respondents giving favorable com-
ments without qualification mentioned anything other 
than vitamins, protein or "nutritious." . 
Of the 70 respondents who gave comments partially 
unfavorable to pork, 40 percent said pork was not 
good if too much was eaten, 20 percent said it was 
hard to digest, while the remainder gave various re-
plies such as "not as good as beef' or "don't eat too 
much if old or ill." 
REASONS FOR SPECIAL DIETS OR DIETS NOT 
HAVING PORK 
Table 8 lists the households with one or more 
members on a special diet, or with members who 
were not permitted to eat pork, according to the 
reason given and the household member or members 
affected. Of the 475 households with meat eaten, all 
but one answered the question. No special diets ex-
cluding or limiting pork were in effect in 362 of 
TABLE 8. HOUSEHOLDS WITH ONE OR MORE MEMBERS ON 
A SPECIAL PORK DIET, OR NOT PERMITTED TO EAT PORK, 
ACCORDING TO THE REASON GIVEN AND HOUSEHOLD MEMBER 
AFFECTED, DES MOINES, IOWA, JUNE, 1955. 
Reason Total 
Man Woman Both households 
(number) (number) (number) (number) 
Nervous stomach 
or allergy ..... 11 
Ulcers .......... 12 
High blood 
pressure ...... 2 
Gall bladder .... 3 
Doctor's orders .. 1 
Colon .......... 2 
Trying to 
lose weight .... 1 
Heart .......... 1 
Other .......... 3 
Total ........ 36 
12 
4 
10 
9 
6 
6 
4 
2 
6 
59 
6 
1 
'B 
'i 
4 
15 
29 
16 
IS 
12 
10 
8 
5 
4 
13 
llOb 
• Based on 474 respondents who answered the question. 
P';;'f'illion 
households" 
(percent) 
6.1 
3.4 
2.7 
2.5 
2.1 
1.7 
1.1 
0.8 
2.7 
23.1b 
b In addition, two households reported members On special diet without 
specifying sex of person affected, for a total of 23.6 percent of all 
respondents who answered the question. 
these households, while in the remaining 112 house-
holds one or more members were on a special diet 
with partial or complete restrictions on pork con-
sumption. 
Stomach ailments, allergy and ulcers topped the 
list of reasons for men. For women, stomach ailments, 
allergy, high blood pressure and gall bladder trouble 
were the most common reasons. It is not known how 
many of these diets were self-imposed as a result of 
misinformation. 
OPINIONS AND PREFERENCES FOR PORK 
CHOPS 
USE OF PHOTOGRAPHS 
In the preliminary work on the questionnaire, it 
was decided that either samples of meat or photo-
graphs of samples of meat were to be used along with 
the questionnaire. The samples were to represent lean, 
medium and fat pork chops. Each respondent who 
would eat pork chops was asked which of the three 
she would prefer to eat and which she liked less 
than the others. 
An experiment was conducted to see whether photo-
graphs would be satisfactory substitutes for actual 
meat samples. This experiment has been described 
in detail by Gaarder and Strand.4 On the basis of 
this experiment, it was decided to use photographs 
in the Des Moines survey of households. 
In this study, "rib" and "loin" chops were sufficiently 
different in appearance that it was considered neces-
sary to eliminate this source of variation by collecting 
information on rib and loin chops separately. Hence, 
photographs of two kinds of pork chops were used 
in the Des Moines survey. 
Table 9 should aid in describing the differences 
between center-cut loin chops and center-cut rib 
chops. Twelve loin chops cut from six pork loins 
were compared with 12 rib chops cut from the same 
six loins. 
Even if all the extra 9 percent of fat on the rib 
• R. O. Gaarder and N. V. Strnnd. Use of photographs in consumer 
preference studies of pork. Jour. Fnrm Econ. 39:59-66. 1957. 
TABLE 9. AVERAGE ANALYSIS OF 24 PORK CHOPS AS A PER~ 
CENT OF TOTAL COOKED WEIGHT, DES MOINES, IOWA, JUNE 
1955. . 
Part of chop 
12 loin chops 
from 6 loins 
Lean ..................... 61 
Bone ..................... 20 
Fat ...................... 19 
Total ................. 100 
12 rib chops 
from 6 loins 
46 
26 
28 
100 
chops were added to the 46 percent lean, the loin 
chops still would contain more lean meat per pound 
because of their smaller bone content. 
DESCRIPTION OF PORK CHOPS SHOWN TO RESPONDENTS 
Table 10 gives the fat, bone and lean content of 
the six chops whose photographs were used in the 
survey. These six chops were chosen from the 24 
chops whose average analysis is shown in table 9. 
During the interview, nonsense symbols were used 
to identify the photographs to the respondent. In an 
"original" set of photographs, the lean, medium and 
fat chops were identified to the respondent by a 
triangle, a square and an arrow, respectively. Repli-
cates of these photographs were shown to obtain a 
measure of response consistency. In the replicate set 
of photographs (of the same chops with the photos 
rearranged and the negatives turned over) the symbols 
were a cross, a check and a wavy line. The symbols 
presumably were not quality-ordered in the respond-
ents' minds. The "original set" and the "replicate set" 
will be referred to as photo set A and photo set B, 
respectively. 
Each set of three photographs was arranged on 
a circular viewing holder which could easily display 
them in such a fashion that they were in no apparent 
order. The interviewers were instructed to use only 
rib chop photographs with the questionnaire at one 
household and only loin chop photographs with the 
questionnaire at the next household. 
Of the 402 respondents who viewed the photo-
graphs and ranked them, 208 were shown loin chop 
photo sets A and B, and 194 were shown rib chop 
photo sets A and B. Most of the remaining 97 house-
holds did not use fresh pork at home and were not 
asked to rank the chop photographs. 
CONSISTENCY OF RESPONSES 
After the respondent had indicated which chop 
shown in photo set A was preferred and which chop 
was liked less than the others, the original set of 
TABLE 10. INDIVIDUAL ANALYSIS OF THE SIX CHOPS WHOSE 
PHOTOGRAPHS WERE SELECTED FOR USE IN THE DES MOINES 
SURVEY, JUNE 1955." 
Chop type 
Loin chops 
Percent 
bone 
Lean ........... 18 
Medium ........ 22 
Fat ............ 16 
Rib chops 
Lenn ........... 25 
Medium ........ 28 
Fnt ............ 26 
Percent 
lenn 
64 
55 
51 
62 
45 
36 
• Percentage of total cooked weight. 
Percent 
fnt 
18 
23 
33 
13 
27 
38 
Total 
100 
100 
100 
100 
100 
100 
733 
TABLE 11. CONSISTENCY OF RESPONSE TO PHOTOGRAPHS 
USED IN DES MOINES SURVEY, JUNE 1955. 
Consistency of respondents Number of respondent. Percent 
Ranked photo set B same as photo set A .... 322 80 
Chose same chop as best boU, times 
but switched the other two 19 5 
Chose the same chop as poo~~s; ·b~ti.· ..... . 
times hut switched the other two .......... .50 12 
Chose the same chop as medium both 
times, others sWitched; rankings all 
switched; or tied in one ranking or a 
tie in both that disagrees .............. 12 3 
Total .......................... 403" 100 
~ Six nonresponses and one improperly recorded. 
photographs was put away. Then the replicate set 
(photo set B) was shown. Set B consisted of pictures 
of the sam~ three chops, but with the photographs 
arranged dIfferently, and with the negatives turned 
over. The B photo sets were used to test repeatability 
of the selection, or the ability of the respondent to 
distinguish consistently between fatness and leanness. 
The respondents again were asked to select from 
a different set of pictures of the same chops, th~ chop 
they would personally prefer to eat and the one 
they would least prefer to eat. No hint as to the 
purpose of the second photo set was given. 
There were some inconsistencies in the replies with 
reference to photo set B as compared with those 
with reference to photo set A. Table 11 shows the 
consistency of response between the two sets of photo-
graphs. There did not appcar to be any significant 
d!ffe~ence . bctween the consistency scores of persons 
vlewmg nb chops and the scores of those viewing 
loin chops. As table 11 indicates, there are a number 
of ways in which the photo set B chops could have 
been ranked differently from the ranking given the 
photo set A chops by the same respondent. In 80 
percent of the cases, however, the chops in photo 
.sets A and B were ranked in the same order. In 
.most cases of inconsistency, the respondents were at 
least consistent in their choice of which chop was 
poorest. 
PREFERENCES J;'OR LEAN, FAT AND MEDIUM CHOPS 
Table 12 shows the number and percentage of 
respondents who preferred lean, medium and fat 
chops and the reasons for their preference. The table 
includes only the 322 respondents who ranked all 
chops consistently and the 19 who chose the same 
chop as best both times but switched the other two. 
Of the replies listed in table 12, 173 were made by 
responde?t~ viewing th:e rib-chop photographs, while 
~he remam!ng 168 replIes were by respondents view-
mg the 10m-chop photographs. Loin chops and rib 
chops were not kept separate in table 12, because 
there was no significant difference between the per-
centage of housewives preferring the lean loin chop 
and the percentage preferring the lean rib chop. The 
same ,...,was true for the medium chops. For example, of 
the 113 respondents shown the rib chops, 35 percent 
preferred the lean chop, and of the 168 respondents 
shown the loin chops, 32 percent preferred the lean 
chop. The other preferences were: medium rib 61 
percent; medium loin, 51 percent· fat rib 4 per~ent· 
and fat loin, 14 percent. ' , , 
Table 12 also shows that 56 percent of the 341 
homemakers preferred the medium chop over the 
others. Of the 190 respondents preferring the medium 
chop, .however, 130, or 67 percent, gave "less fat" 
as their reason for selecting that chop. In the case 
of both the rib chop and the loin chop it may have 
been difficult for the respondents to see'that the lean 
ch.op was leaner than the medium chop, but it cer-
tamly was easy for most of them to see that the fat 
chop was the fattest of the three. Respondents who 
would actually prefer the lean chop may not have 
been able to distinguish between the lean and the 
medium and, thus, made their choice on the basis 
of solar or !exture, still gi,:ing their primary reason 
as less fat. The two mam reasons given for the 
resp~~dents' p.references were "!~ss fat," 67 percent, 
and need a lIttle fat for flavor, 13 percent. 
There was substantially more agreement as to which 
chop was the least preferred of the three shown each 
respondent. Also, there was more agreement as to 
the reason for choosing a certain chop as least pre-
ferred. Table 13 shows data for only the 372 respond-
ents who were consistent in ranking all chops, in-
cluding the 50 respondents who ranked the same 
chop as least preferred both times but switched other-
wise. Even if these 50 had been left out of the table 
288, or 89 percent, of the remaining 322 liked the fat 
chop the least. 
TABLE 12. NUMBER AND PERCENTAGE OF RESPONDENTS WHO PREFERRED LEAN MEDIUM AND FAT CHOPS AND THE REASOXS 
Fon THEIR pnEFERENCE, DES MOINES, IOWA, JUNE 1955."' -
Chop 
photograph 
preferred 
Lean 
Medium 
'Fat .... 
Either lean or 1l11'dimn or 
Les. fat 
(number) 
91 
130 
no prefcrence(' ... , ......... . 6 
'Total respollses ., ..... . 
Percent of all respondent. .. 
228 
G7 
Need a 
little 
fat for 
flavor 
(number) 
10 
25 
11 
46 
13 
Heu")on most preferred 
More tender-
loin or 
more 
meaty 
(number) 
8 
15 
9 
33 
10 
Finer 
texture 
(number) 
3 
9 
3 
16 
5 
Other" 
(number) 
1 
11 
5 
18 
5 
All respondents 
Total Proportion 
(number) (percent) 
113 33 
190 56 
29 8 
9 3 
341 
100 
·A Includes only those respondents who Were cunsistent on aU chops or who preferred tht." srune chOll both times but switched the other two. 
It Hetter finjsh~ more fat, color, shape and no preference. 
't" One no preference. 
'734 
TABLE 13. NUMBER AND PERCENTAGE OF RESPONDENTS WHO LEAST PREFERRED LEAN, MEDIUM AND FAT CHOPS AND THE 
REASON FOR ORDER OF RANKING, DES MOINES, IOWA, JUNE, 1955. 
Chop 
photograph 
least 
preferred 
Reason least preferred All respondents 
Fatter 
Or too 
fat 
(number) 
Lean ....................... 4 
Medium .................... 1 
Fat ........................ 306 
Tie and no preference ........ 1 
Total ...................... 312 
Percent of all respondents ...... 84 
Too much 
fat and/or 
bone 
(number) 
4 
1 
23 
28 
7 
Poor texture 
looks 
stringy 
(number) 
5 
4 
8 
17 
5 
Not 
enough 
fat 
(number) 
4 
3 
7 
2 
Total 
Other" 
Proportion 
(number) (number) (percent) 
3 20 5 
2 11 3 
1 338 91 
2 3 1 
8 372 
2 100 
• Includes only those respondents who were consistent on aU chops (ranked photo set A the snme as llhoto set B) or least preferred the" same chop 
both times but SWitched the other two. 
h Less tenderloin, pale color, not completely finished. no preference. 
Several respondents did show a preference for the 
fat chop. At least 15 of the 29 respondents who select-
ed the fat chop as the best, cited the presence of 
fat as the reason for their preference. The general 
dislike of fat is revealed, however, in the reasons 
for the low ranking of the fat chop by most re-
spondents. Of the 338 respondents who ranked the 
fat chop as the least preferred, 329 cited excessive 
fat as a reason. " 
PREFERENCES FOR CHOP SIZE 
Among the goals of the meat-type hog breeding 
programs are well-muscled loins and hams. If fat in 
the carcass could be replaced by muscle, the carcass 
would become more valuable (see fig. 1). Adding 
muscle to the loin increases pork chop size, since 
the loin muscle is the chop muscle. Evidence that 
consumers might prefer large chops has been' re-
ported." 
Respondents in this study were asked the size of 
chop they would prefer. Larger-than-ordinary-size 
pork chop color photographs (about 6 square inches 
of loin-eye area) were pasted on lh inch plywood, 
and the wood was cut out following the outline of· 
the chop. After painting the sides white, a reasonably 
satisfactory pork-chop model was obtained. Each 
interviewer had one of these models. By the time the 
survey was half fInished, the interviewers were re-
porting that most of the respondents were answering 
that they preferred a chop the same size as the 
model. To test whether or not this was due to a 
natural positive response bias (respondents trying 
to be agreeable), smaller models were made. The 
"small" models had eye muscle areas of over 4 square 
inches, which is larger than the usually accepted 
minimum for offspring of certified meat-type sires. 
By the time these smaller models were placed in the 
hands of the interviewers and the larger models were 
taken from th3m, over two-thirds of the interviews 
had been completed. Even so, it is obvious from 
table 14 that after the "smalf' (4 square inch) models 
were used, considerably less satisfaction was expressed 
with the size of the model shown. 
., In a small retail sales test in which chops were sorted by size, over 
twice as many large chops were sold as smnll chops. R. O. Gaarder 
and E. A. Klio... What do consumers want from pork? Iowa Faml 
Science. 11 :390-392. Dec. 1956. 
TABLE 14. RESPONSES TO THE QUESTION, "WHICH SIZE OF 
PORK CHOP DO YOU PREFER IF THEY ARE ALL THE SAME 
PRICE PER POUND?", DES MOINES SURVEY, JUNE, 1955. 
Responses Large model used Smali model used 
(number) (percent) (number) (percent) 
Prefer a chop smaller 
than the model ... .. 55 19 2 2 
Prefer .. chop the same 
size as the model ... 203 71 58 55 
Prefer a chop larger 
than the model .... 25 9 45 42 
Other" . . . . . . . . . . . . . . 4 1 1 1 
Total ......... 287 100 106 100 
a Some smaller and some larger, some the same size and SOnle larger, 
do not care. 
Table 14 shows that, if there was a bias in favor 
of answering "same," this bias did not overshadow 
unique responses to the different models. Of the 410 
households with pork chops eaten, 393 gave answers 
as shown in the table. Of the 17 remaining house-
holds, 14 did not buy pork from a store, two stated 
that they bought whole loins only, and there was 
one respondent whose answer was not recorded. 
The respondents were also questioned regarding 
their preferences for different thickness of pork chops 
-thicker, thinner or about the same size as the model 
chop, which was Ih inch thick. Answers to these 
questions were given by 394 households in which 
pork chops were eaten. Approximately 73 percent 
said they prefelTed about the same thickness as the 
model, while 17 percent said "thicker than the model," 
and 10 percent said "thinner than the model." Only 
5 percent of the respondents eating chops said they 
were unable to get the thickness they desired. 
PORK CHOP PREFERENCES AS RELATED TO 
COST AND CONSUMPTION 
QUALITY AND PRICE 
Each respondent in the Des Moines survey was 
asked how many chops she would buy for a meal 
if chops like the ones in photo set B were available. 
'When the respondents shown loin chops were asked 
questions about the price, 75 cents a pound was used 
as a b:lse price. When the other respondents (those 
shown rib chops) were asked questions about price, 
70 cents a pound was the base price. These two 
735 
prices were close to the prevailing retail prices of 
the two kinds of chops. 
The interviewer was instructed to record the first 
answer given to the question, "Suppose chops like 
the 'check' (for medium) chop were available at 75c 
(or 70c) a pound and you were buying one of these 
two classes of chops for dinner, how much would you 
pay, at most, for chops like these?" (A lean-chop 
photograph was indicated.) The interviewer then 
probed by asking, "How about a couple of cents a 
pound more?" and kept this up until the respondent 
said "No," or words to that effect. The probing was 
done to make certain that the price finally arrived at 
was close to the price at which the respondent would 
be indifferent as to which chop to take. 
The same procedure was used when comparing 
fat chops with medium chops. The respondent was 
asked "Would you now consider the 'wavy line' (for 
fat) chop. Suppose again that chops like' the 'check' 
(for medium) chops were available at 75c (or 70c) a 
pound and you were buying one of these classes of 
chops for dinner, how much would you pay at most 
for chops like the 'wavy line' (for fat) chops?" 
Certainly the respondent was not making a com-
mitment to pay the "how much would you pay" price. 
The questions were hypothetical. Nevertheless, the 
responses to the questions posed were consistent with 
responses to earlier questions about the most and 
least prefelTed chops. 
Tables 15 and 16 contain summaries of the replies 
to the questions previously quoted. Only "qualified" 
respondents are included. To qualify, the respondent 
TABLE 15. PREMIUMS OR DISCOUNTS "QUALIFIED" RESPOND-
ENTS WOULD PAY FOR THE LEAN CHOP IF THE MEDIUM 
CHOP WERE AVAILABLE AT 75c (OR 70c) A POUND, CLASSIFIED 
BY ORDER OF PREFERENCE GIVEN IN ANSWER TO AN EARLIER 
QUESTION (LOIN AND RIB CHOPS COMBINED), DES MOINES 
SURVEY, JUNE 1955." 
Order of preference Respondents 
(number) (percent) 
Lean chop preferred 
over medium chop .... 100 38 
Medium chop preferred 
over lean chop ........ 162 62 
Total ........... 262 100 
Premium would pay for 
lean chop per pound> . 
Average 3/, range 
(cents) (cents) 
+6 o to +12 
-9 -15 to 0 
'. "Qualilled" respondents were those who had consistent preferences 
in reply to earlier questions of the questionnaire regarding their most 
.and least preferred chop and who also would pay at least 75c (or 70c) 
a pound for center-cut chops. 
"A negative premium can be considered a discount. 
"TABLE 16. PREMIUMS OR DISCOUNTS "QUALIFIED" RESPOND. 
ENTS WOULD PAY FOR THE FAT CHOP IF THE MEDIUM CHOP 
WERE AVAILABLE AT 75c (OR 70c) A POUND. CLASSIFIED BY 
ORDER OF PREFERENCE GIVEN IN ANSWER TO AN EARLIER 
QUESTION (LOIN AND RIB CHOPS COMBINED). DES MOINES 
SURVEY, JUNE 1955.-
'Order of preference Respondents 
Premium would pay for 
fat chop per pound" 
Average 'lI4 range 
(number) (percent) (cents) (cents) 
'Fat chop preferred 
over medium chop .... 26 8 
:Medium chop preferred 
over fat chop ......... 292 92 
Total ........... 318 100 
+2 
-30 
o to +15 
-46 to -13 
.• "Qualified" respondents as defined in footnote, table 15. 
. > A negative premium can be considered a discount. 
'136 
had to be consistent in the order in which she had 
'previously ranked the two chops in question; i.e., 
lean and medium for the first question, fat and 
medium for the second question. Both questions were 
asked of each respondent. This consistency was deter-
mined for each respondent by her ranking of the two 
sets of photographs, "A" and "B" (see table 11). In 
uddition, only those who would pay at least 70 cents 
a pound for the center-cut rib chops or 75 cents a 
pound for the center-cut loin chops were considered 
to be "qualified" for inclusion in tables 15 and 16. 
Thus, if a respondent did not rank the chop photo-
graphs in a consistent manner or if she was not will· 
ing to pay prevailing prices for center-cut pork chops, 
.her replies to the two questions were not considered 
to be meaningful. Responses of viewers of rib and 
loin chops were combined, again because· they were 
not significantly different. 
The average premium over 75c (or 70c) offered 
for the lean chop over the medium chop by those 
who had earlier stated a consistent preference for the 
lean chop over the medium was 6 cents a pound (table 
15). The average discount offered by those who had 
preferred the medium chop was 9 cents a pound. In 
addition, table 15 shows the middle three-fourths 
range of premium (discount) offers. 
The average premium over 75c (or 70c) offered for 
fat over medium by those who had earlier given a 
consistent preference for the fat chop over the medium 
was 2 cents a pound (table 16). The average dis-
count offered by those who had preferred the medium 
chop over the fat chop was 30 cents a pound. Table 
16 also shows the middle three-fourths range of 
premium (discount) offers. 
Apparently, the few respondents who preferred 
the - fat chop over the others (table 12) lacked the 
intensity of preference exhibited by those who pre-
ferred the medium or lean chop. Thus, the 8 percent 
preferring the fat chop were less important than the' 
percentage figure indicates. 
The 262 respondents who qualified for inclusion in 
table 15 represent 65 percent of the 403 house-
holds who answered the price premium questions. 
The 318 respondents qualifying for inclusion in table 
16 represent 79 percent of the 403 responding house-
holds.6 
Forty viewers of rib-chop photographs and 40 view-
ers of loin-chop photographs replied that they would 
not pay as much as 75 cents for loin chops or 70 
cents for rib chops. These 80 respondents were asked 
how much they would pay before changing to some 
meat other than these pork chops. The interviewer 
then probed by asking, "How about a couple of 
cents more?" and recorded the highest answer she 
obtained. 
The average price mentioned by those who viewed 
loin chops was over 4.6 cents higher than the average 
price mentioned by those who viewed rib chops. 
Those who viewed rib chops stated a willingness 
• The 95-percent least significant difference between these percentages 
in samples of this size is between 6 and 7 percent according to the 
methods of Appendix C. Therefore. it is concluded that a significantly 
larger proportion of households with members eating chops had prefer-
ences. or were able to distinguish consistently, between the medium and 
the fat chop. than were able to or cared to distinguish between the lean 
and the medium one • 
to pay 56.5 cents a pound on the average. Those 
who viewed loin chops gave an average answer of 
61.1 cents a pound. The loin chop viewers' replies were 
so consistently higher that the hypothesis of no 
difference in average prices mentioned can be rejected 
at the 5-percent level of Significance. 
Finally, the respondents were asked the number 
and kinds of pork chops they might buy for the next 
day's dinner. Although they were told they could 
take some of each, practically all the respondents 
selected only one of the three kinds of pork chops in 
the hypothetical purchase. The medium chop was the 
chop preferred by the largest number of respondents 
in answer to an earlier question. It was also the most 
popular in terms of intended purchases with four 
chops per purchase as the model number. 
FREQUENCY OF SERVING PORK CHOPS 
Table 17 shows the responses to the questions, 
«How often on the average have you served pork 
chops in the past 6 months?"" and "Do you remember 
what kind of pork chops they were?" Of 410 house-
holds in which pork chops were eaten, 395 ate pork 
bought at a store. 
The second column in table 17 (6-12) includes 
the households where pork chops were served from 
once to twice a month (6-12 times in past 6 months), 
while the third column (13-26) includes the house-
holds where chops were served more than twice a 
month but not more than once a week. In 83 percent 
of the households, pork chops were eaten from once 
a month to once a week. 
Another question asked was, "How many chops did 
you usually serve at one meal?" This information, 
together with the replies in table 17, was used to 
estimate the total number of center-cut pork chops 
consumed at home in the past 6 months. The 395 
households in table 17 were also asked, "How often 
would you have had them if you had been able to 
get chops like your most preferred ones (in photo-
graphs just shown you) at the prices you were pay-
ing?" The 45 families who did not remember what 
kind of pork chops they had eaten were counted as 
nonrespondents along with two families who did not 
answer the question. Since the photographs were 
of center-cut pork chops, the responses given by 
households eating rib end chops were not considered 
to be meaningful. Families who ate rib end chops 
were then considered as having given a zero response 
on both the number of center-cut chops eaten and 
the number they could have eaten. 
ESTIMATED CONSUMPTION OF PORK CHOPS 
The estimate of the total number of center-cut pork 
chops eaten in the Des Moines urban and urbanized 
areas in the previous 6 months is 3,638,762.7 A 95-
percent confidence interval would range from 3,049,-
160 to 4,228,364 pork chops. 
Of the 304 respondents who ate center-cut pork 
chops, 13.2 percent said they would have 'served 
chops more often if the quality were comparable 
with the center-cut chops shown to the respondents. 
The estimated increase in the number of center-cut 
pork chops which would have been served is 880,645, 
with a 95-percent confidence interval of 434,015 to 
1,327,275 pork chops. Generally, pork chops weigh 
approximately lf4 pound each. The estimated increase, 
therefore, represents between 1 and 3 hundred thou-
sand additional pounds of center-cut chops that would 
have been purchased. This response could be inter-
preted to mean that about 24 percent more center-
cut chops might have been purchased in the Des 
Moines area in the preceding 6 months at existing 
prices if their quality had been at a level comparable 
with the center-cut chop the respondents preferred 
when viewing the photographs.8 
Four to six pounds of center-cut chops can be 
made from each loin of a typical hog. Therefore. 
assuming 10 pounds of center-cut chops per hog (two 
loins per hog), the chops from 10 to 30 thousand 
more hogs would have been purchased in the Des; 
Moines area. The fatness of the "fat" chop was due 
to less careful trimming as well as to the fact that 
its smaller "eye" muscle would have resulted in a 
smaller lean-fat ratio at the same trim. Therefore, to 
enhance pork demand, merchandising methods used 
for pork may rival the importance of the inherent 
quality of the hogs produced. 
7 The method of estimation is shown in Appendix B. 
• It must he realized that there may he a considerable nonsampling; 
error involved. The numher of servings in the last 6 months is a rough 
statement at best. 
TABLE 17. NUMBER OF TIMES PORK CHOPS WERE SERVED IN THE LAST 6 MONTHS BY THE FAMILIES WHO BOUGHT THEIR 
PORK AT A STORE, AND THE KIND OF CHOPS USUALLY SERVED, DES MOINES, IOWA, JUNE 1955. 
Kind of 
chop served Number of servings, last 6 months 
1-4 
Center-cut ,,',',"',"",""," 13 
Center-cut loin ""',"","",', 14 
Rib end "',"""",,"","'" 4 
Center-cut rib ,,',"","",".,. 4 
Don't remember " , , , , , , , , , , , , ' , " 7 
Others. ......................... 1 
All chops .................. , 43 
Pen'ent of total """',',',,"'" 11 
6-12 
46 
48 
22 
21 
17 
12 
166 
42 
• Butterflies, center cuts and rib ends, depends on how cooked, etc. 
13-26 39-78 
57 12 
46 ~) 
18 
15 3 
20 1 
5 
161 25 
41 6 
Total 
128 
117 
44 
43 
45 
18 
395 
Percent of 
total 
32 
30 
11 
11 
11 
5 
100 
737 
CONSUMPTION, INCOME AND SIZE OF 
FAMILIES 
In the Des Moines survey, income and size of family 
were related to pork consumption patterns. Lavell, 
in analyzing the results of a similar study commented: 
"It has long been known that family expenditures 
for food vary with income and expenditures differ 
by region in which the family resides because of the 
size of the community, the pattern of income distribu-
tion within the region and community and of course 
family size."11 '" 
MEALS EATEN AT HOME WITH MEAT SE:RVED 
Each of the 443 households where meat was eaten 
for which complete information was obtained on 
weekly income, food expenditure, occupation, house-
hold composition, number of persons eating solid 
food ~nd age of household head, reported the con-
sumption of one or more meat items during the week 
of the interview.10 The average number of meals 
eaten at home with meat served ranged from 9 for 
the lowest income groups to 13 for the group with 
weekly incomes between $75 and $100, but declined 
to 11.3 for the highest income group. The frequency 
of meat servings was also related to the number of 
persons eating solid food, as shown by the increase 
from S.8 meals for households with only one such 
person to 14.8 meals for households with six or more 
people eating solid food. The larger households also 
had the higher average weekly family income. 
EFFEcrS OF INCOME ON FREQUENCY OF MEAT 
SERVINGS AT HOME 
The relationship of family income to frequency 
of selected meat servings is shown in fig. 3. The 
number of meals including fresh or cured pork was 
related only slightly to income. The frequency of 
meals at home which included specialty pork-chopped 
ham and other processed meat judged to contain at 
least 75 percent pork-increased with successively 
higher income, however, except for the highest in-
come class. When all cuts of pork were included the 
maximum frequency of meals served was reach~d at 
a lower income level than was the case for all cuts 
of meat. In comparison, the number of meals in-
cluding beef and veal served at home increased ~th 
income-except for the highest income group. The 
smaller number of persons eating solid foods in the 
highest income group probably accounted for the 
smaller number of meat meals. Finally, it may be 
no~ed that the more frequent servings of the higher 
pnced cuts of meat contributed to part of the higher 
levels of food expenditures. 
A nation-wide survey of household food consump-
tion was undertaken by the U. S. Department of 
• Robert J. Lavell. Frunily food expenditures in U. S. urban areas in 
1950. The National Food Situation. July 27, 1956. pp. 16-19. 
10 S!,me aspects of these data have been studied in more detail in: 
~dlS Walt!'r McMechnn. Sei<;cted factors related to pork consumption 
10 Des Momes, Iowa. Unpubhshed M. S. theses. Iowa State University 
Lihrary, Ames, Iowa. 1959. 
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Agriculture at about the same time as the Des Moines 
study. One of the many reports describing results 
from the USDA survey found the relationship be-
tween expenditure for food eaten at home and in-
come to be quite like that shown in fig. 3, except 
that, with successively higher incomes, food expendi-
tur~s went up faster, percentagewise, in the Des 
Momes study than in the USDA survey for the nation 
as a whole. In the Des Moines survey, food expendi-
tures for meals eaten at home increased about 5 per-
cent for each 10-percent difference (increase) in 
income group (income elasticity of about 0.5 for 
Des Moines compared with nearly 0.3 for the U.S.)Y 
In the USDA study, the income elasticity for pur-
chased food eaten away from home (largely restaur-
ant meals) was about unity, or over three times as 
great as for meals eaten at home. For all income 
~roups,. the USDA survey found beef consumption 
mcreasmg faster than pork consumption in successive-
ly higher income groups. 
The following statement was made in another 
analysis of the USDA survey, "Higher income families 
ate more beef, veal and lamb than did lower income 
families. On the average they ate slightly less pork. 
However, the relationship between pork eating and 
income was not uniform. In the West and on farms 
generally more pork was eaten by high income fami-
11 George R. Roc!<well, Jr. Income and household size: their effects 
on food consumptIon. U. S. Dept. Agr. Mktg. Res. Rpt. 340. 1959. 
lies. Among city families of North Central and South 
those of higher income ate the least pork:'12 ' 
In the USDA food consumption survey, urban 
households in the north-central region consumed about 
51/2 pounds of beef and 41/2 pounds of pork in the 
survey week. According to ng. 3, however, pork was 
served in Des Moines, Iowa, about twice as frequently 
as beef. This could be explained if these households 
obtained more meals per pound of pork than per 
pound of beef. One pound of bacon or chopped ham 
supplies more servings than does a pound of beef 
roast. The Des Moines households may have con-
sumed more pork compared with beef. than other 
urban centers in the north-central region. Respondents 
in the Des Moines survey also may have found it 
easier to recall meals with pork than meals with 
beef because of having discussed pork at length with 
the interviewer. If the nrst of the hypotheses (relating 
to fig. 3) is true, the nndings indicate that pork may 
lead in the number of meals at which one of the 
two meats is served, though beef consumption may 
exceed pork consumption in terms of pounds of meat 
purchased. 
" Harold F. Bricmyer and Charlotte A. Kause. Consumption patterns 
for meat. U. S. Dept. Agr. AMS-249. 1958, " ... a comparison can be 
made showing to what extent families with higher incomes used their 
extra buying power to bu)' morC' meat" versus to choose highet-price 
meat. For veal and lamb, the chief effect was in larger quantity 
~)urchased, rather than in a higher. price paid. For beef, the price paid 
l1Icreased almost as much as quantlty. And for pork the higher income 
families paid higher prices l,er pound even though' they bought fewer 
pounds. For all meats combined, the effect of income was greater on 
price paid than on quantity bought .... In a period of rising incomes 
. . . producers and luarketers may have nluch to gain by giving atten. 
tion to turning out a desired product/' 
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EFFECT OF HOUSEHOLD SIZE ON FREQUENCY OF 
MEAT SERVll"GS 
The USDA analysis mentioned earlier used a 
slightly different approach to the food consumption-
family size relationship than shown in ng. 4 but 
yielded a similar conclusion. The value of pork COn-
sumption at home per person does not fall as fast 
when household size increases as does value of beef 
consumption at home per person. 
Another important factor explaining differences in 
the frequency of servings of selected cuts of meat 
among the Des Moincs households was the size of 
the household as measured by the number of persons 
eating solid foods (fig. 4). The frequency of pork 
ser~ings w~s related directly to the number of persons 
eatmg solId foods. Fresh pork and specialty pork 
were served three times as often in households con-
taining six or more persons eating solid foods than 
in households with only one such person. The fre-
q~Jency of servings of cured pork, however, was only 
slIghtly greater for the larger households. In compari-
son, the number of servings of beef and veal remained 
about the same, except for the smallest and the 
largest size groups. Weekly food expenditures failed 
to increase as the size of household changed from 
five to six or more persons eating solid foods. 
EVALUATION OF FINDINGS ON FREQUENCY OF :MEAT 
SERVINGS 
The income-household size effect on household 
meat consumption probably was the most obvious 
finding rcgar~ing th~ factors affecting the frequency 
of meat servmgs. SlUce the number of individual 
servings was aproximately equal to the number of 
me~ls sen,red with meat times the number of persons 
eating sohd. foods, the number of individual servings 
of meat vaned even more sharply among the different 
sizes of households than was shown by the data in 
fig. 4. Moreover, the "humped" shape of the pork 
consumption-income relationship in fig. 3 was more 
pronounced than indicated because of the smaller 
number of persons per household eating solid foods 
in the largest income group. 
Further analyses were made of the effect of house-
~lOld size on the frequency of meat servings accord-
mg to the reported household income. The number 
of meals at which pork was served increased most 
rapidly for the lowest income group as the number 
of persons eating solid foods increased (ng. 5). Beef 
and veal were consumed less frequently among the 
lower income households, particularly in the house-
holds with the largest number of persons eating 
solid foods (fig. 6). The more well-to-do households 
were able to serve beef and veal more frequently . 
Moreover, if family incom.es were sufficiently high, 
the matter of household Slze was less important in 
~eterminin.g the frequency of beef and veal consump-
tion than U1 the case of the low-income households. 
Thus, the consumption of pork could decline as 
~ver~ge family income increases and as average fam-
ily SIze decreases. Indeed, the prospects for pork are 
not promising unless it is made more attractive to 
the higher income groups and to the households with 
the means to buy according to their likes and dislikes. 
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APPENDIX A: 
SURVEY DESIGN AND FIELD PROCEDURE 
TYPE OF SURVEY DESIGN USED 
The design of this survey may be generally de-
scribed as a sh-atified Single-stage area sample in 
which the areas (clusters of dwelling units) were 
drawn at random. Fifty strata of equal size (in terms 
of dwelling units) were formed, and from each stra-
tum, two clusters were drawn at random with re-
placement so that, for each cluster, the probability 
of being drawn into the sample was the same. Inas-
much as the strata were of equal size, and since each 
cluster had the same chance of being drawn, esti-
mates of means and proportions were made directly 
from the sample without weighting. Likewise, esti-
mates of totals wcre made by multiplying sample 
totals by the inverse of the sampling fraction. 
THE UNIVERSE 
All occupied dwelling units in the Des Moines urban 
and urbanized areas constituted the universe of this 
survey.13 An occupied dwelling unit was defined as 
a room or group of rooms occupied by a family or 
group of persons or by a person living alone. Only 
quarters containing fewer than 10 persons as resi-
dents were included in the universe. Thus, large 
rooming houses, hotels, dormitOlies, instihltions, etc., 
werc excluded. 
The sampling frame for this universe was a list 
of the number of dwelling units in each block (or 
1:l T]lC area covered included the corporations of Des ~'[()ines. 'Vest 
Des \\Ioin",s, 'Windsor Heights and Urhandalc; also portions of Bloomfield, 
Delaware and Saylor townships, and the unincorporated place of Clover 
Hills. Sec United States !lurea" of the Census. 1950 U. S. censUS of 
housing, Des :'loines, Iowa, block statistics. H-E51. 1952. p. 15-29, 
for map showing boundaries of this area. 
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other small area of the zone) keyed to block maps 
of the central city (Des Moines) and other places 
contained in the entire urban and urbanized zone. 
Block data on the number of dwelling units were 
obtained from the 1950 Census of Housing for Des 
Moines itself. For West Des Moines, Windsor Heights 
and Urbandale, each block was observed from a mov-
ing automobile, and counts were made of the num-
ber of dwelling units in the block. In other parts of 
the area, maps obtained from the Polk County High-
way Office were used. These maps indicate the loca-
tion of dwelling units by dots, making it possible to 
form block-like areas. 
At the conclusion of this procedure, lists and maps 
were available to show the number of households 
per block for all the universe. These lists were not 
completely accurate, but they were believed to be 
highly correlated with the actual number and distribu-
tion of dwelling units per block at that time and, 
hence, effective in reducing the sampling error at-
tached to the estimates desired. From this frame, 
the sample for this survey was drawn_ 
SELEctION OF SAMPLING UNITS 
The 1950 United States Census of Housing indicat-
ed 62,665 households (occupied dwelling units) in 
the area to be sampled. The universe was divided 
into 50 strata by area in such a way as to have 
approximately 1,250 households, or 250 sampling units 
(clusters of 5 households) per stratum. 
The number of dwelling units in each block was 
obtained as previously described. This information 
was used to prepare a table for each strahlm listing 
the number of occupied dwelling units per block and 
a cumulative total. 
Two random numbers between 1 and the cumula-
tive total of households were drawn (with replace-
ment) for each stratum. These numbers then designat-
ed the blocks from which sampling units were to be 
drawn. Each block had a probability of being drawn 
which was proportional to its size. 
The Des Moines City Directory lists dwelling units 
by address. By means of this directory, a block map 
was made showing the location of the dwelling units 
listed for each sampled block. 
If the address listings from the city directory in-
dicated that a sampled block varied from the 1950 
census count, the cluster size of five was scaled up 
or down accordingly. Having found the correct cluster 
size, a random number between 1 and the block size 
was drawn to determine a starting point. For ex-
ample,. if the block contained 24 households, the 
cluster size was 7 households, and the random number 
drawn was 14. Then all households in the area start-
ing just at and including 14, up to but not including 
21, would form the sampled segment or cluster. This 
half-open interval is necessary to give nonlisted house-
holds an equal chance of being drawn, because the 
number of "empty" spaces between houses equals 
the number of houses in the block, and using this 
half-open interval, one "empty" space is included in 
the sample along with each house. 
In places outside Des Moines, the location of each 
household within blocks was already available for 
some areas. For others, mainly in incorporated places 
other than Des Moines, the sample blocks were visit-
ed and a map made of these blocks showing the 
location of the dwelling units within the block. 
Drawing segments by first drawing blocks con-
taining any number of dwellings (five or more) with 
probability proportional to size and then taking clust-
ers of fixed size, five from within the block, is self-
weighting, in that each household in the survey has 
an equal chance of being in the sample on each of 
the two draws made in each stratum. 
A special rule was applied for segments in which 
the starting point, stopping point, or both happened 
to fall in an apartment house. 
FIELD PROCEDURE 
The interviewers were given block maps showing 
all households in each block which were listed in 
the city directory. Each interviewer drew another 
sketch of the part of the block between the start and 
stop points, entering the addresses and number of 
households actually found there. This actual count 
was used to give an estimate of the number of house-
holds in the stratum. An interview was to be taken 
at every household within the area so deSignated. 
The person who generally bought the meat for the 
family was to be interviewed. Dwellings in the block 
not actually fronting on the streets were to be in-
cluded by rule with the street areas formed by the 
start-stop points such th~t they could be associated 
with only one of the possible clusters in each block. 
In this way the clusters become area segments, a step 
necessary to give each dwelling unit its proper chance 
of being included in the sample. Sample units (clust-
ers) in Darts of the universe other than Des Moines 
were actual areas designated as such on the maps. 
It should not be construed from the statements 
of significance made in this report that the results 
of this study can be projected to other areas. The 
sample of households is representative of Des Moines 
only. 
APPENDIX B: 
ESTIMATION OF TOTALS AND THEIR 
SAMPLING ERROR 
METIIOD OF ESTIMATION 
As stated previously, the 1950 census indicated 
62,665 dwelling units in the Des Moines urbanized 
zone. These households were divided into 50 strata 
ranging in size from 1,234 to 1,273. The average 
stratum size was 1,253.3 households. For all practical 
purposes, these strata may be considered to be of 
equal size. 
For each segment or cluster of five expected house-
holds in each of the 50 strata, the average segment 
50 1 
sampling rate was -62,665 = 250.66. Thus the raising 
-5-
factor, which is the reciprocal of the sampling rate, 
is 250.66. The total of any quantitative value actually 
found in a segment times 250.66 is an estimate of 
the total for that stratum. For example (250.66) (5) 
= 1,253.3, the average number of households per 
stratum according to the 1950 census. Two clusters of 
five expected households were drawn from each 
stratum for the purpose of making estimates of samp-
ling errors. 
If the address listings from the city directory 
indicated that a selected sample block contained 
more addresses than were shown by the 1950 census, 
the indicated percentage increase was applied to the 
cluster size to be selected from such a block; a 
similar procedure was followed for a decrease. 
The following notation will be used for the re-
mainder of this appendix: 
XIII = total value in the ith cluster of the hth stratum. 
A 
XIII = 250.66 XIII = estimate of total in the hth 
stratum estimated from the ith cluster. 
A A A 
XII = (%) (XIIi + XII:!) = the total in the hth stratum 
A A 
estimated from the average of XIIi and XII:!' 
A 
X = the estimate of the total for the population. 
(Note: h=l, 2, ... ,50 and i=l, 2.) 
vVith the two sample segments drawn at random 
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from each stratum (strata being of equal size i, the 
estimate of a total for the population is 
A 50",50 A A 50 
X = :s Xh :s (1J2) (Xhl + Xb2 ) =:S 
h=1h=1 h=1 
(250.66) (1J2) (Xbl + Xh2) 
and the estimate of its variance is 
A 50 
v(X) = (Y4) (250.66)2:S (Xbl - Xh2)2. 
h=1 
The two estimate totals given in the main body 
of this manuscript will be shown, along with an 
estimate of the total number of households in the 
sampled area. These two estimates required additional 
weighting factors which will be explained along with 
the calculations. 
ESTIMATION OF NUMBER OF HOUSEHOLDS IN 
DES MOINES 
The interviewers took an actual count of the num-
ber of households in each cluster. Thus, even though 
an interview may not have been obtained from every 
household between the assigned start and stop points, 
the number of households in the sample is known. 
Using the formulas just presented, an estimate can 
be obtained of the total number of households in 
the urbanized area of Des Moines, Iowa, in June of 
1955. 
Table 1-B illustrates the data used for this estimate 
and an estimate of the standard error. This shows that 
the total number of households actually found in 
the sample was 560, and the average total for the 
two clusters in each of the 50 strata was (lh) (560), 
TABLE I-B. NUMBER OF HOUSEHOLDS IN EACH SAMPLED 
SEGMENT OF THE STRATA. 
Stratum X.I no (Xhl-n')" Stratum X'l no (Xhl-X .. )' 
1 
2 
25 
6 
6 
6 
7 
2 
1 
16 
26 
27 
50 
6 
3 
7 
4 
7 
1 
1 
16 
Total 292 268 714 
50 
1: (X.I+ x •• ) •••• 560 
h=l 
so that our estimate is: 
'" X = (250.66) (lJ2) (560) _ 70,185 households. 
'" The variance of X equals 
'" 50 
v(X) = (Y4) (250.66)2 :s (Xlll - Xh2)2 
h=1 
=(Y4) (250.66)2 (714) = 11,215,233. 
Thus, the estimated number of households in Des 
Moines (70,185) has a standard error of Y 11,215,233 
= 3,349 households and is significantly larger than the 
1950 census figure of 62,665 households. 
ESTIMATION OF NUMBER OF CENTER-CUT PORK CHOPS 
EATEN IN A SIX-MONTH PERIOD AND THE NUMBER 
WHICH WOULD HAVE BEEN EATEN 
Although the same formulas apply for the estima-
tion of these totals, some additional weighting factors 
are required. The need for additional weighting fac-
tors arises from the fact that there were several non-
responses and "not applicables." 
From the sample of 560, only 499 interviews were 
obtained. Eighty-nine of these households interviewed 
did not eat pork chops of any kind. Fourteen of the 
410 households where chops were eaten bought their 
pork by the carcass or had it given to them, and 48 
of them either did not answer one of the questions 
or did not remember what kind of pork chops they 
had purchased. This left only 348 applicable responses. 
Table 2-B lists the total for these 348 respondents 
by segment for each stratum. Since the purpose was 
to estimate the total number of center-cut pork chops 
eaten in the previous 6 months, the respondents who 
said they ate rib-end chops were counted as having 
given a zero for their answer. 
The effect of weighting factors is to assign the 
mean value of the responses to each of the non-
responses. Since 89 of the households interviewed 
did not eat any pork chops, and 14 of the house-
holds where chops were eaten did not buy their pork 
at a store, the mean value was not assigned to these 
households. These households were counted as not 
applicable and, hence, the 348 responses were weight-
ed up to the 396 applicable households interviewed 
by .the factor 396/348. This result was weighted 
agam by the factor 560/499 for the 61 noninterviews. 
The estimate of the total number of center-cut pork 
TABLE 2-B. NUMBER OF CENTER-CUT PORK CHOPS CONSUMED IN 6 MONTHS AND THE INCREASE THERE WOULD HAVE BEEN 
IN THE NUMBER OF CHOPS CONSUMED IN EACH SAMPLE SEGMENT, DES MOINES, IOWA, JUNE 1955. 
Stratum Number of chops consumed 
1 
2 
X.' 
106 
154 
Xh2 Xhl-Xb2 
578 -472 
14 140 
50 48 262 -214 
Tota~o .................. 12,323 10,415 
1: (X.,+Xb2) = 22,738 
h=l 
50 
l: (Xbl-X •• )' = 3,393.552 
h=1 
1,908 
Increase in number of chops consumed-
)/ht yu Y"-)/h' 
~ ~ ~ 
000
o o 
1,559 
50 
l: (Yhl_y •• )2 = 1,947,307 
h=1 
o 
2,385 
• Incr .. ase in the number of center-cut pork chops that would have beEn consumed if the respondents would have been able to get cbops like the 
ones they most preferred in the photographs, at the price they had been paying. 
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chops eaten in the 6-mo~th peri?d before tJ:te survey 
by households in Des Momes which buy therr pork at 
a store is 
50 X = l (lh) (250.66) (560/499) (396/348) 
h=l 
50 
= l (160.03) (Xhl + Xh2) 
h=l 
= (160.03) (22,738) 
= 3,638,762 center-cut pork chops. 
The variance of this estimate is given by 
'" 50 
v(X) = l (160.03)2 (Xhl - Xh2)2 
h=l 
= (25,609.6) (3,393,552) 
= 86,907,509,299, 
which gives a standard error of 294,801 pork chops. 
Thus, the 95-percent confidence interval, given by 
X -t- 2S.E. C,), is 3,049,160 to 4,228,364. 
The increase in the number of pork chops was 
computed by the same method. Table 2-B illustrates 
the information needed for this estimate. The values 
here were computed for each household by subtract-
ing the number of servings they said they had from 
the number they would have had and multiplying 
this difference by the number of chops they usually 
served per meal. These quantities were then totaled 
for each cluster and listed in table 2-B. 
The estimate of the increase in the number of 
center-cut pork chops eaten in 6 months, if the re-
spondents had been abl~ to get chops like .thei~ most 
preferred ones at the pnces they were paymg, 1S 
50 
'£" = l (160.03) (Yhl + Yh2) 
h=l 
= (160.03) (5,503) 
= 880,645 center-cut pork chops. 
The variance of this estimate is equal to 
50 
v('£") = l (160.03)2 (YIIl - Yh2)2 
h=l 
= (25,609.6) (1,947,307) 
= 49,869,753,347, 
which gives a standard error of 223,315 pork chops. 
The 95-percent confidence interval is 434,015 to 1,-
327,275. 
APPENDIX C: 
SAMPLE ESTIMATES OF PROPORTIONS AND 
THEIR VARIANCES 
Many of the questions in this survey were asked 
to obtain -estimates of the proportion of housewives 
in the population having certain preferences or the 
proportion of households possessing a certain char-
acteristic. For example, it was desired to estimate the 
proportion of respondents who gave the answer "less 
fat" (table 12). Applying the formulas of Appendix 
B to the estimates of 
( a) the total number of respondents, X, and 
(b) the total number of respondents who have a 
certain characteristic, Y (e.g., gave the answer 
"less fat," see table 12), the estimate of the 
proportion Y /X is given by 
'" 50 /50 p = '£"/X = lYII lXII 
h=l h=l 
where 
XI> = total respondents in sample of hth stratum 
Yh = total respondents in sample of hth stratum 
having the characteristic. 
The application of the principle of ratio estimation 
gives, then, the following estimate for the variance 
of :;p) = (1/50)' (")' (l/x)' [~ (Yhl _ Yh2)2 
h=l 
50 50 ] + p2 l (Xhl - Xh2)2 - 2pl (Xhl - Xh2) (Yhl - Yh!!) . 
h=1 h=l 
The square root of the variance is the estimate of 
the standard error. 
Inasmuch as considerable computation is required 
to derive the standard error in this manner, it was 
decided to compare, on a few characteristics, the 
standard error computed in this way with one avail-
able from the binomial approximation, which is much 
easier to compute. Theoretically, the binomial formula 
is not completely justified except in cases of simple 
random sampling, even when the distribution is bino-
mial in nature. If the standard errors computed by 
the binomial approximation compare favorably with 
those computed by the correct method, however, it 
will then be feasible to use the binomial formula in 
place of the more exact one. 
The binomial formula for the over-all standard 
deviation of a sample proportion, p, is given by 
sp = ~ __ p( In ~ where n is the number of 
units per sample. In the case of the 67 percent esti-
mate in table 12, actually 66.9 percent, the approxi-
mation for the standard deviation of this percentage is 
) (0.669)j1-0.669) = 0.0255 
sp = v 341 
Table 1-C shows the items compared and the stand-
ard errors computed by both methods. Example 3 
shows the greatest difference between the two esti-
mators. The coefficient of variation given by the ratio 
estimate is 8.77 percent, while the coefficient of varia-
tion given by the binomial estimate is 6.92 percent. 
This is a difference of 1.85 percentage points between 
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TABLE l-C. COMPARISON OF BINOMIAL APPROXIMATION WITH 
RATIO ESTIMATE IN OBTAINING STANDARD ERRORS OF PRO-
PORTIONS, DES MOINES SURVEY, JUNE 1955. 
Exmnple 
Estimated 
proportion 
1. Table 12 - proportion 
answering "less fat" . . .. 0.669 
2. Table 8 - proportion of 
households represented _ .... 0.236 
3. Table 2 - proportion 
milking $100 or more per 
week .... _ ... _ ...... 0.325 
Standard enor 
"Exact" 
0.0260 
0.0175 
0.0285 
Binomial 
0.0255 
0.0195 
0.0225 
the coefficients of variation. The coefficients of varia-
tion differ by only 0.85 percentage points in example 
2 and by only 0.07 in example 1. It would seem, 
therefore, that the use of the binomial approximation 
is satisfactory for the estimation of sampling errors 
of proportions and percentages. 
Sometimes it is desirable to test differences between 
proportions to see whether they are significant; in 
which case it is necessary to obtain an estimate of the 
standard deviation of this difference. One or the 
other of the following two binomial formulas may 
be used to obtain such an estimate. 
/Pl(1-P1) -I- P2(1-P2) 
(1) Sd = V n1 n2 
(2) 
!P1(1-pd P2(1-P2) 2pIP2 + + . 
Sd = \1 n n -n--
The first formula is used when the proportions being 
compared are independent tabulations from the same 
sample, such as the percentage having comparable 
opinions about different independent items within the 
same table where an individual may give a response 
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for each pork cut that is independent of her response 
for the other cuts mentioned. 
The second formula is used when the proportions 
being compared concern «mutually exclusive" cla~ses 
within the same sample. As an example, conSIder 
table 5 in which the proportions represent the per-
centages of respondents naIning a particular pork cut 
or dish as their favorite. Tied rankings, when they 
occured were treated as a separate classification. 
Thus, it'is impossible for a respondent to be included 
in more than one of the classifications. Since the per-
c€ntages in all classes must add up to 100 percent, 
they are not independent; an increase in one neces-
sitates a corresponding decrease in one or more of 
the others. In such a case it is evident that the sample 
sizes n1 and n2 will be equal and will be called simply 
n. The third term under the radical is known as the 
covariance term and enters the formula because the 
two proportions are not independent. 
The preceding formulas give estimators and var-
iance estimates for totals, means and proportions 
applicable to estimates for the city of Des Moines as 
a whole. They do not directly apply to the comparison 
of "groups of households" (e.g., income groups) aris-
ing in the analysis of the sample in what are called 
analytic studies. If such variance estimates for in-
dividual groups and group differences are required, 
reference is made to H. O. Hartley, «Analytic Studies 
of Sample Surveys," series of memoirs published by 
the University of Rome in honor of Professor Gini. 
Finally, it should be pointed out that any statistical 
inferences using the preceding formulas apply only 
to the city of Des Moines at the time of the survey, 
and additional information and statistical tests would 
be required to perInit any wider inferences. 
